In this paper analyzes fuzzy inventory system for deteriorating items with constant demand. Shortages are allowed under fully backlogged here. Fixed cost, deterioration cost, shortages cost, holding cost are the cost considered in this model. In this model first time we have considered a special condition that the demand falls to zero in a time interval ( 0 ≤ ≤ ) for an unexpected condition (flood, strike, earthquake, etc.) and considered three cases. Fuzziness is applying by allowing the cost components (holding cost, deterioration, shortage cost, etc). In fuzzy environment it considered all required parameter to be triangular fuzzy numbers. Here we use nearest interval approximation method to convert a triangular fuzzy number to an interval number and we have transformed this interval number to a parametric interval-valued functional form. Several numerical examples are given to verify optimal solutions. The purpose of the model is to minimize total cost function.
Introduction
An inventory deals with a decision that minimize cost function or maximize profit function. For this purpose the task is to construct a mathematical model of the real life Inventory system, such a mathematical model is based on various assumption and approximation. Deterioration play an important role of an Inventory model. Deterioration is defined as decay or damage in the quality of the inventory. Foods, Drugs, pharmaceuticals etc are deteriorating items. During inventory there have some losses of these deteriorating items, consequently this loss must be taken into account when analyzing the system. Shortage is also very important condition. In ordinary inventory model it considered all parameter like shortage cost, holding cost, deteriorating cost, as a fixed. But in real life situation it will have some little fluctuations. So consideration of fuzzy variables is more realistic. The decaying inventory problem was first presented by Ghare and Shadar (1963) whom developed EOQ model with constant rate of decay, the same was extended by Covert and Philip (1973) for a variable of deterioration. Datta and Pal investigated an inventory system with power demand pattern and deterioration. Park and Wang studied shortages and partial backlogging of items. Friedman (1978) presented continuous time inventory model with time varying demand. M.Roychowdhury and K.S Chaudhuri(1983) studied an order level inventory for deteriorating items with finite rate of replenishment. Ritchie (1984) Dutta and Pawan Kumar (2013) presented an optimal replenishment policy for an inventory model without shortages by assuming fuzziness in demand, holding cost and ordering cost. Dipak Kumar Jana, Barun Das and Tapan Kumar Roy (2013) considered a fuzzy generic algorithm approach for an inventory model for deteriorating items with backorders under fuzzy inflation and discounting over random planning horizon. Mahan and Goswami (2013) presented inventory models for items with imperfect quality and shortage backordering in fuzzy environment by employing two type of fuzzy numbers such as trapezoidal and triangular. W.A.Mandal and S. Islam ( , 2016 published several paper of fuzzy inventory with or without shortages. In this paper we first considered crisp inventory model with account a special condition (flood, strike, earthquake, etc.) while demand falls to zero for a time interval ( 0 ≤ ≤ ) and considered three cases-1) Demand falls to zero, before the deterioration set in.
2) Demand falls to zero, after the deterioration set in.
3) With-out accounts any special condition. There after we transformed crisp inventory models to fuzzy inventory models, and it given several numerical examples and compared, it seen that Tac 3 (t 1 * ) ≤ Tac 1 (t 1 * ) ≤ Tac 2 (t 1 * ). i.e., the total average cost function maximum when demand falls to zero after deterioration start, it minimum when no such unexpected condition arise. is the half-width of A.
Interval number

Nearest interval approximation
Here we want to approximate a fuzzy number by a crisp model. Suppose 
Crisp model
Case -1 (Here demand falls to zero, before the deterioration set in). Let I(t) be the inventory level at any time t, (0≤t≤T). During 0≤t≤ 0 the inventory level I(t) decrease due to customer demand only, in 0 ≤t≤ the inventory level I(t) remain same, again in ≤t≤ the inventory level decrease due to customer demand only, and finally in ≤t≤ , the inventory level decrease due to customer demand and deterioration, and reaches to zero at t= 1 . During the time interval 1 ≤t≤T, the shortages with fully backlogged continued. So the differential equation describing as follows,
With boundary conditions I(t) = Q and I( 1 ) = 0. And solutions of the above differential equations after applying the boundary condition are, 
Case -2 (Here demand falls to zero, after the deterioration set in). Let I(t) be the inventory level at any time t, (0≤t≤T). During 0≤t≤ the inventory level I(t) decrease due to customer demand only, in ≤t≤ 0 the inventory level decrease due to customer demand and deterioration, in 0 ≤t≤ the inventory level decrease due to customer demand only, and finally in ≤t≤ 1 , the inventory level decrease due to customer demand and deterioration, and reaches to zero at t= 1 . During the time interval 1 ≤t≤T, the shortages with fully backlogged continued. Case -3 (With-out account any special condition). Let I(t) be the inventory level at any time t, (0≤t≤T). During 0≤t≤ the inventory level decrease due to customer demand only, in ≤t≤ 1 the inventory level decrease due to customer demand and deterioration, and reaches to zero at t= 1 . During the time interval 1 ≤t≤T, the shortages with fully backlogged continued. So the differential equation describing as follows,
With boundary conditions I(t) = Q and I( 1 ) = 0. Corresponding solutions of the above differential equations after applying the boundary condition are, ( 1 4 − 4 )}].
Deteriorating cost per cycle is, ( 1 4 − 4 )}].
Shortages cost per cycle is,
So the total average cost per cycle is,
For minimum cost it should be,
1 =0 and
Fuzzy model
Due to uncertainly lets us assume that, 
For case -2: Then out-put values are; The optimal solution of the fuzzy inventory model is presented in Table 3 . Then out-put values are; The optimal solution of the fuzzy inventory model is presented in Table 6 . Then the out-put values: The optimal solution of the fuzzy inventory presented in Table 9 . For s=0, the lower bound of the interval value of the parameter is used to find the optimal solution. For s=1, the upper bound of interval value of the parameter is used for the optimal solution. These results yield the lower and upper bounds of the optimal solution. The main advantage of the proposed technique is that one can get the intermediate optimal result using proper value s. 
Conclusion
In this paper, we have proposed a real life inventory problem in a crisp and fuzzy environment. The inventory model developed with constant demand and shortages. Shortages have been allowed with fully backlogged in this model. In this paper we have considered an unexpected condition (Flood, Strike, Earthquake, etc.) when demand falls to zero and considered three cases. From portion-4(numerical solution) it seen that Tac 3 (t 1 * ) ≤ Tac 1 (t 1 * ) ≤ Tac 2 (t 1 * ), i.e., the total average cost function maximum when demand falls to zero after deterioration start, it minimum when no such unexpected condition arise.
In this paper, we have considered triangular fuzzy number and use nearest interval approximation method to convert a triangular fuzzy number to an interval number. We transformed this interval number to a parametric interval-valued functional form and solved. In future, the other type of membership functions such as piecewise linear hyperbolic, L-R fuzzy number etc can be considered to construct the membership function and then model can be easily solved.
